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Tne present invention reiates to . prxess £or pre 

novai . cryl ic ana .etnaoryiio n,o, OT9rs methvl rl „ 1 „„,„. 

and their polymerisation in bulk «ni„H« 

m duijc, solution and emulsion into 

novel polymers. 

" ■» -ethacryioaethvi oleate ( ^ cS 

•». the scientific na»e, £or the acrylic and .nethaoryiic 
a«iveti TOs of .thjri rloinoleat.) can be aynth.si.ea hy .n. 
« two methods. 

tt) Methyl ricinoleate is reacted with the acid 
halide of acrylic > r methacryiic acid in the 
presence of an amine such as triethylamine . 
The equation 1 is shown below i 



BQUATIQM 1 
OH 



4 * OCOCH=CH 



cox 



CHfcH^COOCHg + H) 

where R is H or CKj 

X is CI or Br or I 



The acid halide HX formed in the reaction 
forms a complex with the amine/ which can 
be easily isolated by filtration and the 
amine can be subsequently regenerated. 
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(iij Methyl ricinoleate is reacted with acrylic 
or methacrylic acid in the presence of a 
trace of mineral acid such as sulphuric. 
.The equation 2 is shown below : 



gQUfrTION 2 



OH 
o 



CH (CH 2 ) 5 CIKH 2 CH=CH(CH 2 ) 7 



COOCH + H_C»C . H+ 



COOH 



OCOCHaCHj 
CH 3 <CH 2 ) 5 dCH 2 CH=CH(CH 2 ) 7 COOCH 3 

where R is H or CH^ 

The 12 acrylo methyl oleate'dr 12 methacrylomethyloleate 
synthesised according to the process of the present invention 
can be further homopolymerised or copolymerised with suitable . 
monomers in bul*. solution or emulsion to give products which 
might find applications in the costings, paints and adhesi.es 
industries* , * " ■ 

*eo.ral»<r to *he Invention, the eono«r «ntheel. i* e~»pli*i- 
as follows s 

SO -pert; by vei 9 ht ot ^thyljrlclnoleete ye. -ixed -it* 20O 
Vert, by o* cbXorofo™ «a to we. .1-1*— 1, 

« P — ^ - *^ iyx chiorid : " ctlon 

v. of triethylamine- The reaction 

chloroform and 40 parts by weight of triet y 

- 3 - 
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mixture was heated to 6o°fnr. il. u '.: 

• * "w«j.e» auu tnen was stirred 

magnetically^ room te.pe.atUr. . After 24 hours at petroleum 
ves added to ptecipitate th* I excess triethylamins, and the 
solution filtered, and ^rfced up with based. The product 
obtained was then distilled W give * pure product; X < 

30 parts by weight of methyl ripinoleat. Was re?luxed' together 
with 8 parts by weight of methacrylic acid in tee presence of 
three drops (0.2»1) of Ooncentrated sulphuric acid for four 
hours. Two parts by weight of hydroquinone is present to 
prevent homopolymerisati on of methacrylic acid. 

The. reaction product was worked up with base, and distilled to' 
'give a pure product. 

Polymeri sation Stur^ og 



Bmulsion homopolymerisation or copolymerisatioh of the above 
monomers with common vinyl monomers such as methyl methacry- 
late, styrene or vinyl acetate was carried out with a water 
solution free radical initiator at 8o°C for 4 hours. 

Solution; polymerisation of the above monomers was carried out 
In the usual organic solvents such as ethyl acetate, ethanol, 
acetone at 50 - 75°C with a free radical initiator. 

Example_3 

Solutio n Copol valorisation 

5d parts by weight of 12 acrylomethyloleate and SO parts by 
weight of methyricinoieate in 15o parts by weight of ethyl 
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acetate and 0.5 parts by weight of 22 ' azobisls isobutyronitrile 
were ^eeted together fdr 3 hours at 75°C ttt.give;-8>oiution^^_: 
copolymer of molecular weight of around 40,OOO. . 

B«pEiaL4 ■ ,..'v:.:'. x.yi-y^ ; )■ 

Emulsion Copolvmerlsation » 

3pO parts by weight of water were taken and to it O. 3 parts 
by weight of Nad, 0.624 parts by weight of Carboxy me^byi/-;. 
Cellulose/ 6.45 parts by weight of sodium j>entachlo-cophenate, 
and p. 87l parts by weight of the nonionic detergent were added. 
The mixture was stirred at 85°C for 30 minutes. 

56 parts by weight of 12 acrylo methyl oleate and 50 parts 
fey weight of methyl Methaerylate were' mixed together and to it 
0*2 parts by weight of Anionic detergent, 5.129 gms. of' 
;nonipnic_jdete^ent were added (1) 3.8 parts by weight of 
potassium persulfate were dissolved in 30 parts by weight 
of water (lil 10* of 1 and II are added to tjhe original 
mixture, as seeding stage monomer mixture. The resulting 
mixture is stirred fox lo minutes at 85°C and then the 
: ^at ; bf the monomer mixture along with the initiator solution 
is added dropwise. When the addition is over the mixture 
is stirred at 90°C for 30 minutes more. 

^Dated this 14th day of July? 1986* 

~ ■..* • ' . /^{j(\Xxlko>^. 

(A.V. NATHAN ) 

v- . OP HEMPRY & SON 

AGENT POR THE APPLICANTS v 
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This invention is conceived by DR. ANNOOTTAM GHOSH. 

The present invention relates to a process for 
preparing novel acrylic monomers of methyl esters of 
ricinoleic acid or of mixed fatty acids p 

^uhstq^nt^poiymerisation in bulk, solution and emulsion. 
These monomers and the polymers derived from ricinoleic 
acid or mixed fatty acids of castor oil are entirely novel 
compounds and have great versatility particularly in regard 
to applications in surface coatings industry. 

According to the' invention there is provided a process 
for preparing novel acrylic monomers of methyl esters of 
ricinoleic acid or mixed fatty acids of castor oil which 
comprises reacting the said methyl esters with an acrylic 
acid or derivative thereof of the formula CH 2 « 0 - COX, 

where R is H or CHj _and_X_is_ Br pr Ci, in the presence of 
an amine. 

jii n* i mr n n t-lnr) v "i l n n , ; r nTrUnn a &sss&aa for the 
./^p^lyiueJilB Lilian nf Ilia u u v ul ooryl l n p ol ymeria ..; 
■ The reaction with methyl esters of mixed fatty 

acids of castor oil is illustrated below* 

Where an acrylic acid derivative being an acid chloride 
or "bromide is used as the reactant: 

7 
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. where methyl' esters" of mixed fatty acids of castor 

oil are /ucedreimilar reaction takes place with the methyl 
rioinoleate present In such ester mixtures other fatty acid 
esters present in the mixture remaining basically unaffected. 

''•The novel monomers according to the process of the . 
present invention can he further homopolymerized or 
oopolymerized with suitable monomers in bulk, solution or 
emulsion to give products which might find applications in 
coatings, paints and adhesive industries. The low molecular 
weight solution copolymers may beiused as adhesive* and the 
' high molecular weight emulsion copolymers as vehicles for 
paints. V 

According to the invention, the monomer preparation 
ia exemplified as below. In these examples the scientific 
names, viz. 12-acrylo methyl oieate or 12-methacrylo methyl 
oleate, have been used to designate the novel monomer. 

■R T A M P !» B - I . 
50 parts by weight of methyl rioinoleate was mixed 
.ith 200 parte by weight of ohloroform and to tale was added 
dropwiee, 15 parte by weight of aoryloyl chloride in 
ohloroform and 40 parte by weight of triethylamlne. - The 
Veaotlon mixture wae heated to 60«0 for 1/2 hours ; and then 
V as birred magnetically at . room temperature, after 24 houre 
petroleum ether wae added to precipitate the excess of 
triethylamine ealt and the solution was filtered 
up with base. The solvent was then distilled off to give 

7 
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the desired product. The yield was found to be about 95* 
and the product charajcterisedLJiv inf M .«^ 

The preparation of polymer s/ac cording to the invention 
is exemplified below* . 

. . EXAMPLE - II 
v . Solutio n Copolvmerisation 

50 parts by weight of 12-acrylo methyl oleate and 50 
parts by weight of methyl methaoryiate in 150 parts by 
weight of ethyl acetate and 0.5 parts by weight of. 
2,2* azo-bis-isobutyronitrile (free radical initiator) 
were heated together for 3 hours at 75°C in nitrogen 
atmosphere to give a solution copolymer of an average 
molecular weight of 40,000. The , Conversion of monomer 
to polymer was 89. 7#. Glass transition studies snowed 
that the. polymer displayed only one transition, confirming 
that it was a genuine oopolymer and not a mixture of two 
homopoiymers. The solution copolymer may be used as such 
or the solvent may be evaporated off to give a solid copoly- 



mer. 



Similar reaction in case of 1 2-methacrylo methyl oleate 
gave a copolymer of average molecular weight of 11,000, 
the conversion of monomer to polymer being 83. 2#. 

EXAMPLE -III 

4 parts by weight of 12-acrylo methyl oleate, 16 parts 

by weight of styrene, 0.4 parts by weight of 2,2' azo-bis- 

isobutyronitrile (free radical initiator) and ; 

IO 
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80 parts by weight of ethyl acetate were put in a 

250sc round bottom flask and the copolymerieation carried 

out in nitrogen atmosphere at 75°C for 5 hours. . 

The conversion of monomer to polymer was found to ... 
he 89. 2#. The average molecular weight = 13,500. 
A similar experiment was carried out with 1 2-methaorylo 
methyl oleate, which gave a copolymer having average 
molecular weight of 9,000 and 78.2* conversion. Glass 
transition studies showed that the polymer displayed only 
one transition, confirming that it was a genuine co-polymer 
and not a mixture of two homopolymers. The solution 
copolymer may he used as such or the solvent may he 
evaporated off yielding a solid copolymer, *: 



10 parts by weight of 1 2-methacrylo methyl oleate 
was copoiymerised with 10 part shy weight of vinyl acetate 
in 80 parts by weight of ethyl acetate using 0.4 parts by 
weight of 2,2 « azo-biseisobutyronitrile in nitrogen 
atmosphere giving a copolymer of average molecular weight 
of 11,000, conversion of monomer to polymer of 53-4*.. ***** 
transition studies showed that the polymer displayed only 
one transition confirming that a genuine copolymer had been 
iormed and not a mixture of two homopolymers. . 

■ A similar experiment was carried out with 12-aorylo 
.ethyl oleate which gave a copolymer of molecular weight 
m& inly t 5 ,000 and conversion of monomer to polymer, 5 6.2*. 



Sr. 
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The polymer solutions can be = s ZL + , . 

-3 ouuu ux- cne solvent 

evaporated off "to yield the. solid copolymer. 



jjjl ■ EXAMPLE" ^- Vf • 

Emulsion. ^EQlgmerj^atjon • 

Emulsion copolymerisation of 1 2^methacrylo methyl 
oleate and other methyl esters of the mixed fatty acids 

present in castor oil with methyl met hacrylate carried out 
ff;j ; : described beiov: 



it 

V? y- ■ , . . • 

&\-' ■ ' ' ' ' . 11 ' 

n:j. •. ' P.. 

ft! 
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1 



80 parts by weight of methyl methacrylate, 85 parts 
by weight of a mixture of 1 2-methacrylo methyr oleate and 
methyl esters of the mixed fatty acids of castor oil, i j. 

(in this mixture about 85* is 1 2-methacrylo methyl oleate < ' j 
and the remaining 15* are the methyl esters of the other I j 

fatty acids present in castor oil), 2 parts by weight 
of methacrylic acid, 5 parts by weight of a non-ionic 
surfactant, 2 parts by weight of an anionic surfactant 
were mixed together. To this was added 2.0 parts by 
weight potassium persulphate .(initiator) and 200 parts by ! 
weight tap water containing 1 part by weight sodium carboxy j 
methyl cellulose. The entire mixture was stirred at 220 rpm ' 
in a 500ml. round bottom flask in an atmosphere of nitrogen 
at 85°0. The reaction was carried out. for 4K2 hours. 
The. conversion of monomer to polymer was 94*. The/average 
molecular Weight was J , 1 5,000. Glass transition studies ( 
showed. that the polymer displayed only one transition confirming 
that a genuine copolymer had been formed and not a mixture 
of two homopolymers. 

\9> ■ .'. 
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The . emulsion copolymer may be used ..as such or 
the. water evaporated off leaving the solid copolymer. 

EXAM P L B - Vi> . ■ 
Bulk Copolvmerisatlon 

5b parts by weight of 1 2-methacrylo methyl oleate, 
50 parte by weight of methyl methacrylate and 0.4 parts 
by weight of 2,2« azo-bis-isobutyronit rile were heated 
to 75°C with magnetic stirring. The reaction was carried 
out for 4 hours giving rise to a solid. The copolymer 
formed gave an average molecular weight of 60,000 conversion 
of monomer to polymer of 63.7*. Glass transition studies 
were carried out and since only one transition was observed, 
it is indicated that a genuine copolymer had been formed 
and not a mixture of two homopolymers. 

A similar experiment was carried out with 
1 2-methacrylo methyl oleate which gave an average molecular 
weight of mainly 55,000, conversion of monomer to polymer, 
of 61.99*. 

f3 



A process for preparinAlf/acrviie 

^ a crylic monomers of 

-thy! esters of ricinoleic acid or mixed fatty 
acids of castor oil which COaprlses ^ 
-id ^ esters with an acryi±c ^ 

thereof of the formula CflL ~ c - COY „ fc 

2 | * where R is H 

or Oh and X ie Br or Cl in f* 0 

D x * 121 th e presence of a n 

amine. 

'• A process as cla llM a ln olalM , wherein ^ ^ 
use, la trietH^Xne, „ r any other primary ^ 

A process for the nreoara-M 

preparati011 of novel acrylic 

monomers substantial 1 v ■ 

odnxxaij.y herexn described with 

reference to example I. 

Dated this 8th dav « . 

aay of September, 1981. 

AGEWT FOR THE APPLICANTS. 
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